AMPK induces MUC5B expression via p38 MAPK in NCI-H292 airway epithelial cells.
Adenosine monophosphate-activated protein kinase (AMPK) is a well-known serine/threonine kinase that has been implicated in modulation of glucose and fatty acid metabolism. Recent reports have also implicated AMPK in modulation of mucin secretion. In this study, the effects and signaling pathways of AMPK on MUC5B expression were investigated in human NCI-H292 airway epithelial cells. Metformin, as an activator of AMPK, induced MUC5B expression in a dose-dependent manner. Compound C, as an inhibitor of AMPK, inhibited metformin-induced MUC5B expression in a dose-dependent manner. Metformin significantly activated phosphorylation of AMPK; compound C inhibited metformin-activated phosphorylation of AMPK. Without treatment with metformin, there was no difference in MUC5B mRNA expression between Ad-dnAMPK transfected and wild-type adenovirus transfected NCI-H292 cells. However, after treatment with metformin, MUC5B mRNA expression was increased in wild-type adenovirus transfected NCI-H292 cells; MUC5B mRNA expression was significantly decreased in Ad-dnAMPK transfected NCI-H292 cells. Metformin activated phosphorylation of p38 mitogen-activated protein kinase (MAPK); compound C inhibited metformin-activated phosphorylation of p38 MAPK. SB203580, as an inhibitor of p38 MAPK, significantly inhibited metformin-induced MUC5B mRNA expression, while U0126, as an inhibitor of ERK1/2 MAPK, had no effect. In addition, knockdown of p38 MAPK by p38 MAPK siRNA significantly blocked metformin-induced MUC5B mRNA expression. In conclusion, results of this study show that AMPK induces MUC5B expression through the p38 MAPK signaling pathway in airway epithelial cells.